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DETAILED ACTION 



Claims 1-16 have been examined. 



Information Disclosure Statement 



1, 



The Information Disclosure Statement filed November .17, 2003 has been considered. 



Drawings 



2. 



The drawings filed September 30, 2003 have been accepted. 



Claim Rejections - 35 USC § 112 



3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claims 5 and 7 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. The limitation ^'substantially uniformly has no quantifiable meaning. 



5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States, 

6. Claims 1 - 1 1 are rejected under 35 U.S.C. 102(b) as being anticipated by "Improving 
Prediction for Procedure Returns with Retum-Address-Stack Repair Mechanisms, by Kevin 
Skadron et al, IEEE, 1998, pages 259 - 271 . 



A method for implementing subroutine calls and returns in a computer system comprising the 
following steps: 



Claim Rejections - 35 USC § 102 



Claim 1 
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A) converting a sequence of input language (IL) instructions into a corresponding sequence of 
output language (OL) instructions; 

B) executing the OL instructions; 

C) for each call to an IL subroutine made from an IL call site in the IL instruction sequence: 

i) storing a call site IL return address Rcall on a stack; 

ii) calculating a first index by evaluating a function v^ith P as an argument, where P is a 
procedure entry address of the subroutine; 

iii) storing a corresponding OL retum address in a retum target cache at a location 
indicated by the first index; 

iv) executing an OL subroutine translation of the called IL subroutine; 

D) upon completion of execution of the OL subroutine translation, 

i) in a launch block of instructions, retrieving an OL target address from the retum target 
cache at the location indicated by a second index; and 

ii) continuing execution beginning at the OL target address. 
Examiner^s Rejection 

A. Set up for prediction for Procedure Retums (Skadron, page 260, Abstract). 

B. Program runs 

C. set up for each path (Skadron, page 268, right side establish a private copy of the return- 
address stack for each path). 

D. Upon retum check to see which path to take (As per C above paths saved in private copy of 
retum-address stack - Table 8 shows most efficient technique present). 

See Figure 4. 

Claim 2 

A method as in claim 1, further including the following steps: determining whether a predicted 
IL retum address RPred is the same as an actual IL retum address Ractual, fetched from the stack 
and, if it is not, transferring execution to a back-up OL retum address recovery module; and 

in the back-up OL retum address recovery module, establishing the OL retum address 
using a predetermined, secondary address recovery routine. 
Examiner^s Rejection 
Step D of claim 1 - takes the path required. 

Claim 3 

A method as in claim 2, in which there is a plurality of IL call sites, fijrther 
including the following steps: 

translating each IL call site into a corresponding OL call site; generating a confirm block 
of instructions corresponding to each OL call site; upon execution of any confirm block of 
instructions: comparing the actual IL retum address Ractual with the predicted IL retum 
address RPred; if Ractual is equal to Rpred, continuing execution of the OL instmctions 
following the OL call site; and if Ractual is not equal to Rpred, transferring execution to the 
back-up retum address recovery module. 
Examiner^s Rejection 
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The confirm block is considered the inherent overhead in the system to perform the basic check 
of any of the techniques present. The back-up address recovery module is the private copy of 
claim 1 . 

Claim 4 

A method as in claim 3, in which only a single scratch register is used for the in the launch and 
confirmation blocks of instructions. 
Examiner^s Reiection 

Skadron Page 269, left side - stack implements "pointer & data" fix up after mis-predictions. 
Claim 5 

A method as in claim 3, in which: the return target cache is an array having a plurality of 
elements; the fimction maps IL return addresses substantially uniformly over the return 
target cache; equality and inequality between Ractual, and Rpred are defined as a hit and miss, 
respectively; further including the following steps: 

calculating a return success measure as a function of the frequency of occurrence of hits 
relative to the frequency of occurrence of misses; adjusting the number of elements in the retum 
target cache according to a fimction of the retum success measure. 
Examiner^s Reiection 

Skadron, page 270, Table 8 shows statistics captured. 
Claim 6 

A method as in claim 2, in which the retum target cache is an array having a plurality of 
elements, further including the step of initializing the retum target cache by storing in each 
element a beginning address of the back-up retum address recovery module. 
Examiner^s Reiection 

(Skadron, page 268, right side establish a private copy of the retum-address stack for each path - 
requires the address for each path to be part of the retum-address stack). 

Claim? 

A method as in claim 1, in which: the retum target cache is an array having a plurality of 
elements; and the function maps IL procedure entry addresses substantially uniformly over the 
retum target cache. 
Examiner^s Reiection 

(Skadron, page 268, left side - stracture of per path stacks would constitute a multidimensional 
array. The stored structures are private copies of retum-address stack for each path. 

Claim 10 

A method as in claim 1, further comprising binding a translation of a retum within the OL 
subroutine translation to an index in the retum target cache. 
Examiner^s Reiection 

(Skadron, page 268, left side -The stored private copies of retum-address stack for each path 
require a technique to retrieve the proper path. The reference is not explicit how the index is 
built. This explains the allowable subject matter below. 
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Claim 11 

A method as in claim 10, further comprising: setting a specified entry of the return target cache 
a predetermined value indicating a lack of binding; and upon sensing attempted access to the 
specified entry of the return target cache, scanning the return target cache and associating with 
the current unbound launch block an array index other than the specified index. 
Examiner^s Rejection 

The matching of the proper path with the value retumed as per Skadron, page 268 right side. 

Allowable Subject Matter 
7. Claims 8 and 9 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. Prior art of record teaches several techniques for prediction for 
procedure returns. Prior art of record fails to explicitly disclose the indexing technique of the 
stored information to ensure the proper path is taken. In claim 8 the technique of "return target 
cache is identified by an array index, and the function extracts a number of bits from the address 
P" is not taught. And in Claim 9 the limitations of "calculating the first index k is performed as 
part of the step of converting the IL call into the corresponding sequence of OL instructions", the 
prior art does teach the use of bits for history on page 260 of Skadron. the two bit counter is 
associated with branch target buffer entries. The reference is silent as to the use of the 
association as an index. 
Claim 8 

A method as in claim 7, in which each of the elements of the retum target cache is identified by 
an array index, and the function extracts a number of bits from the address P. 

Claim 9 

A method as in claim 1, in which the step of calculating the first index k is performed as part of 
the step of converting the IL call into the corresponding sequence of OL instructions. 
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8. Claims 12 - 16 are allowed. For the same reasons as for claims 8 and 9 above. 
Furthermore, claims 12 on teach the interaction of the host and guest machine which is a form of 
virtualization. 
Claim 12 

A method for implementing subroutine calls and returns in a computer system comprising the 

following steps: 

A) converting a sequence of input language (IL) instructions of a guest system into a 
corresponding sequence of output language (OL) instructions of a host system; 

B) executing the OL instructions in the host system; 

C) for each call to an IL subroutine made from any of a plurality of IL call sites in the IL 
instruction sequence: 

i) translating each IL call site into a corresponding OL call site; 

ii) storing a call site IL return address Ra,, on a stack; 

iii) calculating a first index by evaluating a function with P as an argument, where P is a 
procedure entry address of the subroutine; 

iv) storing a corresponding OL return address R' in a return target cache at a location 
determined by the first index, the return target cache comprising an array of elements; 

v) executing an OL subroutine translation of the called IL subroutine; 

D) upon completion of execution of the OL subroutine translation, 

i) retrieving an OL target address from the retum target cache at the location indicated by 
a second index; and 

ii) continuing execution beginning at the OL target address 

E) generating a confirm block of instructions corresponding to each OL call site and, upon 
execution of any confirm block of instructions: 

i) comparing an actual IL retum target address Ractual fetched from the stack with the 
predicted IL retum address Rpred, 

ii) if Ractual is equal to Rpred, continuing execution of the OL instructions following the 
OL call site; and 

iii) if Ractual is not equal to Rpred, transferring execution to the back-up retum address 
recovery module; and 

F) in the back-up retum address recovery module, determining a correct OL retum address. 

Claim 13 

A method as in claim 12, further comprising binding a translation of a return within the OL 
subroutine translation to an index in the retum target cache. 

Claim 14 

A system for implementing subroutine calls and returns in a computer system comprising: 

A) a host computer system that executes host instructions in an output language OL; 

B) a guest system that is operatively connected to the host system and that issues a sequence of 
instructions in an input language (IL) including a call to a subroutine; 
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C) a binary translator converting the sequence of input language (IL) instructions of the guest 
system into a corresponding sequence of the output language (OL) instructions of the host 
system and storing the OL instructions in a translation cache, 

D) the binary translator comprising computer-executable instructions for translating an IL 
subroutine call and an IL subroutine return into corresponding OL instruction sequences, 
including a call block and a launch block of OL instructions; 

E) the call block, upon each call to an IL subroutine from an IL call site in the IL 
instruction sequence, comprising computer-executable instructions 

i) for storing a call site IL return address Rcall of the call on a stack; 

ii) for determining a first index by evaluating a function with P as an argument, where P 
is a procedure entry address of the subroutine; and 

iii) for storing a corresponding OL retum address R' in a retum target cache at a location 
determined by the first index; 

iv) for transferring execution to the OL subroutine translation of the called IL subroutine; 

F) the launch block, upon completion of execution of the OL subroutine translation, further 
comprising computer-executable instructions 

i) for popping an actual IL retum address Ractual the stack; 

ii) for retrieving an OL target address from the retum target cache at the location 
indicated by a second index; and 

iii) for continuing execution beginning at the OL target address. 

Claim 15 

A system as in claim 14, in which: there is a plurality of IL call sites; the binary translator 
comprises computer-executable instmctions for translating each IL call site into a corresponding 
OL call site; for inserting a confirm block of instructions into each OL call site; for comparing 
Ractual,with a predicted IL retum address Rpred corresponding to the current OL call site; 
for continuing execution of the OL instructions following the OL call site if Ractual, is equal to 
RPred; and for transferring execution to the back-up retum address recovery module if 
Ractual is not equal to Rpred. 

Claim 16 

A system as in claim 14, in which the binary translator comprises further computer-executable 
instructions for binding a translation of a retum within the OL subroutine translation to an index 
in the retum target cache. 



Correspondence Information 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Todd Ingberg whose telephone number is (571) 272-3723. The 
examiner can normally be reached on during the work week.. 
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If attempts to reach the examiner by telephone are imsuccessful, the examiner's 
supervisor, Kakali Chaki can be reached on (571) 272-3719. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199.(IN USA OR CANADA) or 571-272-1000.^ 




Todd Ing^&fg / 
Primary Examm< 
Art Unit 21 93K 

TI 



